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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a metallic amorphous 
magnetic film, which has a high permeability in a frequency band 

of several 100 MHz or higher and in particular, in a high- B 
frequency zone band which is not smaller than 1 GHz as a high- 
frequency magnetic material, and which can be easily 
manufactured, and also to provide a magnetic element, inductor 
and transformer which use the magnetic film. 
SOLUTION: A high-frequency Co-based metallic amorphous i 
magnetic film 4 contains Co as a main component and an t ... 

amorphous phase containing one or more of elements Fe, Zr, Hf, 
Nb, Mo, Ta, W, V and Ti as a main phase. The real part of the 
complex permeability at 100 MHz is 300 or more and an 
imaginary part thereof is 20 or less, the rear part of a complex 
permeability at 1 GHz is 300 or more, and the imaginary part 
thereof is 200 or less. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Co is used as a principal component and it is set to Fe considering the amorphous phase 
containing one sort or two sorts or more of elements chosen from Zr, Hf, Nb, Mo, Ta, W, V, and Ti as a 
subject. The real part of complex permeability with a frequency of 100MHz or more by 300 And Co basic 
metal amorphous magnetic film for RFs which imaginary part is 20 or less, and the real part of complex 
permeability with a frequency of 1GHz is 300 or more, and is characterized by imaginary part showing 200 
or less. 

[Claim 2] Co basic metal amorphous magnetic film for RFs according to claim 1 characterized by consisting 
of the following presentation. 

ColOO-x-y-zFexMyQz, however M are one sort or two sorts or more of elements chosen from Zr, Hf, Nb, 

Mo, Ta, W, V, and Ti, Q is one sort or two sorts or more of elements chosen from B, P, and C, and x which 

shows a presentation ratio, and y and z are at%, and satisfy the relation of x<=20, 5<=y<=20, and z<=12. 

[Claim 3] Said presentation ratio x, and y and z are Co basic metal amorphous magnetic film for RFs 

according to claim 2 characterized by being at% and being 5<=x<=10, 10<=y<=20, and z<=7. 

[Claim 4] Co basic metal amorphous magnetic film for RFs according to claim 1 to 3 characterized by being 

monolayer. 

[Claim 5] The magnetic cell characterized by having Co basic metal amorphous magnetic film for RFs 
according to claim 1 to 4. 

[Claim 6] The flat-surface mold magnetic cell characterized by coming to consist of a Co basic metal 

amorphous magnetic film for RFs according to claim 1 to 4 cores. 

[Claim 7] The inductor using a flat-surface mold magnetic cell according to claim 6. 

[Claim 8] The transformer using a flat-surface mold magnetic cell according to claim 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention shows frequency band several 100MHz or more and high 
permeability especially in a high frequency band 1 GHz or more, and relates to Co basic metal amorphous 
magnetic film for RFs of low loss, and the magnetic cell using it, an inductor and a transformer. 
[0002] 

[Description of the Prior Art] With the miniaturization of a magnetic cell, and high-performance-izing, it has 
high saturation magnetic flux density upwards, and the permeability in frequency band several 1 00MHz or 
more is high, and what has high specific resistance is called for. Many amorphous alloys which use Fe or Fe 
as a principal component as a magnetic material which has high saturation magnetic flux density 
conventionally are known. Moreover, Co system amorphous alloy is known as an ingredient excellent in 
soft magnetic characteristics. However, although saturation magnetic flux density was high when the 
magnetic film of the above-mentioned Fe system amorphous alloy was produced with membrane formation 
techniques, such as a spatter, coercive force was large and it was difficult for specific resistance to become 
small and to obtain good soft magnetic characteristics. Moreover, one of the causes of the permeability fall 
in high frequency has loss by generating of an eddy current. In order to prevent the eddy current loss which 
is the cause of decline in the permeability in this RF, to attain thin-film-izing and high resistance-ization of a 
thin film is desired. 

[0003] However, the soft magnetism alloy which raised specific resistance is called for, it being very 
difficult to raise specific resistance, with magnetic properties maintained, and the specific resistance of the 
soft magnetism thin film of alloy systems, such as Sendust, being as small as 100 [ dozens - ] and dozens 
ofmicro ohm-cm extent, and securing the saturation magnetic flux density beyond 0.5T at least. Moreover, 
when obtaining an alloy as a thin film, it is still more difficult to obtain good soft magnetic characteristics 
under the effect of generating of magnetostriction etc. Moreover, although loss in a high frequency band is 
reduced by making it the multilayer structure which it was easy to manufacture since the amorphous alloy of 
the above-mentioned Fe system or Co system was manufactured by a spatter etc., but carried out the 
laminating of this amorphous alloy thin film and the insulating thin film by turns since loss in a high 
frequency band was large and it was not able to use by the monolayer, by this approach, the thickness of a 
magnetic cell will become thick. 
[0004] 

[Problem(s) to be Solved by the Invention] From such a background, this invention persons develop the 
oxide nano crystal magnetic film of a Fe-M-O system (however, Element M shows at least one sort or those 
mixture of IVA, VA group element, or the rare earth elements, and has the presentation of 50 <=Fe<=70, 
5<=M<=30, and 10<=O<=30), and are doing patent application in the publication-number No. 316748 [ six 
to ] specification. According to the oxide nano crystal magnetic film of this system, by one with high 
(21 5.3-1 33709micro ohm-cm) specific resistance, there could be little eddy current loss in a RF field, high 
permeability could be obtained in the RF field, saturation magnetic flux density could acquire the high value 
(before or after 0.7 - 1 .5T) more than 0.5T (tesla), and coercive force was also low (0.8 - 4.0 Oe). 
[0005] However, although there are two values, the real part (mu') of complex permeability and imaginary 
part (mu"), and it is desired for the value of real part to be high for the application of a transformer, an 
inductor, or an antenna, and for the value of imaginary part to be low in order to express permeability 
generally What [ can make a high value the value of the real part (mu') of complex permeability in a high 
frequency band hundreds of MHz or more if it is in the soft magnetism alloy thin film of a Fe-M-O system ] 
It becomes large so that the imaginary part of complex permeability may exceed the value of real part, and 
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the value of (real part of complex permeability)/(imaginary part of complex permeability), i.e., the value of 
figure of merit (Q) expressed with (mu')/(mu"), comes to be less than 1, and there is a problem to which loss 
becomes large. It can be said that Above Q shows the loss property of core material, and it is excellent as a 
charge of RF material, so that this value is large. Moreover, in the above-mentioned oxide nano crystal 
magnetic film, since oxygen is added in a magnetic film at the time of manufacture, in order to usually adopt 
a reactant spatter, the repeatability of a property was difficult, manufacture was difficult and the problem 
that variation will arise was in the property of the magnetic cell obtained. 

[0006] On the other hand, in a communication link-related field etc., RF-ization of mobile telecom terminal 
devices, such as a personal handicap phon (PHS), is progressing quickly, and it is in the inclination for a 
GHz band to be used further. Moreover, although the inductor of an air core is now used as components, it is 
thought that the demand to the ingredient which occupancy area is large, and there is a demand miniaturized 
by using a magnetic thin film for a core, and has prospective still higher Q value increases. 
[0007] This invention was made in view of the above-mentioned situation, permeability is high in especially 
a high frequency band 1GHz or more, and offering the magnetic cell using frequency band several 100MHz 
or more, offering an easy metal amorphous magnetic film, and it as magnetic materials for RFs etc., an 
inductor, and a transformer has manufacture. 
[0008] 

[Means for Solving the Problem] This invention uses Co as a principal component, and serves as Fe 
considering the amorphous phase containing one sort or two sorts or more of elements chosen from Zr, Hf, 
Nb, Mo, Ta, W, V, and Ti as a subject. The real part of complex permeability with a frequency of 100MHz 
is 300 or more, and imaginary part is 20 or less. The real part of complex permeability with a frequency of 
1 GHz or more by 300 And imaginary part made Co basic metal amorphous magnetic film for RFs 
characterized by showing 200 or less the solution means of the above-mentioned technical problem. 
[0009] This invention shall consist the above-mentioned Co basic metal amorphous magnetic film for RFs 
of the following presentation. 

ColOO-x-y-zFexMyQz, however M are one sort or two sorts or more of elements chosen from Zr, Hf, Nb, 
Mo, Ta, W, V, and Ti, Q is one sort or two sorts or more of elements chosen from B, P, and C, and x which 
shows a presentation ratio, and y and z are at%, and satisfy the relation of x<=20, 5<=y<=20, and z<=12. In 
the above-mentioned presentation, said presentation ratio x, and y and z are at%, and, as for this invention, it 
is desirable to be referred to as 5<=x<=10, 10<=y<=20, and z<=7. 

[0010] This invention may make monolayer the above-mentioned Co basic metal amorphous magnetic film 
for RFs. Moreover, this invention made the magnetic cell characterized by having Co basic metal 
amorphous magnetic film for RFs of a publication in above either the solution means of the above- 
mentioned technical problem. Moreover, this invention made the flat-surface mold magnetic cell 
characterized by above either coming to consist of a Co basic metal amorphous magnetic film for RFs of a 
publication cores the solution means of the above-mentioned technical problem. Moreover, this invention 
made the inductor which used the above-mentioned flat-surface mold magnetic cell the solution means of 
the above-mentioned technical problem. Moreover, this invention made the transformer which used the 
above-mentioned flat-surface mold magnetic cell the solution means of the above-mentioned technical 
problem. 
[0011] 

[Embodiment of the Invention] This invention is explained further below at a detail. Co basic metal 
amorphous magnetic film for RFs of this invention (it abbreviates to the amorphous magnetic film for RFs 
hereafter) Co is used as a principal component and it is set to Fe considering the amorphous phase 
containing one sort or two sorts or more of elements M chosen from Zr, Hf, Nb, Mo, Ta, W, V, and Ti as a 
subject. The real part of complex permeability with a frequency of 100MHz or more by 300 And imaginary 
part is 20 or less, and the real part of complex permeability with a frequency of 1 GHz is 300 or more, and 
imaginary part shows 200 or less. 

[0012] The following empirical formula can show the amorphous magnetic film film for RFs of this 
invention. ColOO-x-y-zFexMyQz, however M are one sort or two sorts or more of elements chosen from Zr, 
Hf, Nb, Mo, Ta, W, V, and Ti, Q is one sort or two sorts or more of elements chosen from B, P, and C, and x 
which shows a presentation ratio, and y and z are at%, and satisfy the relation of x<=20, 5<=y<=20, and 
z<=12. In the above-mentioned empirical formula which becomes ColOO-x-y-zFexMyQz, 100-x-y-z which 
shows the presentation ratio of Co is at%, and being referred to as 48 <=100-x-y-z<=95 is desirable. In the 
above-mentioned empirical formula which becomes ColOO-x-y-zFexMyQz, the above-mentioned 
presentation ratio x, and y and z are at%, and it is desirable to be referred to as 5<=x<=10, 10<=y<=20, and 
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z<=7. 

[0013] In the amorphous magnetic film for RFs of this invention, Co is an element which bears magnetism. 
In order to obtain especially high saturation magnetic flux density, many contents of Co are so desirable that 
there are, but if Co is lessened too much, saturation magnetic flux density will become small. Next, in order 
that the superfluous permutation of Fe may cause crystallization, as for the content of Fe, less than [ 20at% ] 
is good, although saturation magnetization (Is) increases with the increment in the content of Fe although Fe 
is an element which bears magnetism, and the real part (mu') of complex permeability can be raised. If the 
content of Fe increases, since an anisotropy field (Hk) will become small in connection with this, a 
resonance frequency will fall and the real part (mu") of complex permeability will increase, as a content of 
Fe, less than [ more than 5at%10at% ] is desirable. 

[0014] The above-mentioned element M is required in order to form an amorphous phase (amorphous 
phase). Moreover, since saturation magnetization will fall and mu' will fall in connection with this if many 
[ too ] although Element M enlarges an anisotropy field (Hk) at a specific resistance (rho) list, a resonance 
frequency is raised and mu" in a RF is made small, as for the content of Element M, less than [ more than 
5at%20at% ] is good, and less than [ more than 10at%20at% ] is preferably good. If it considers as the range 
of the invention in this application which mentioned above the content of the above-mentioned element M, 
mu" can be made small by raising specific resistance (rho) and enlarging an anisotropy field (Hk) at a list, 
eddy current loss can be reduced, the fall of the real part (mu') of the complex permeability in a high 
frequency band can be controlled, and a RF property can be improved. In addition, it is considered by Hf 
also especially in the above-mentioned element M for there to be an operation which controls 
magnetostriction. Moreover, compound addition of Zr and Ta is desirable also especially in the above- 
mentioned element M. Although saturation magnetization can be made high by the Co-Zr system, forward 
magnetostriction will occur. By considering as compound addition of Zr and Ta as the above-mentioned 
element M, it can consider as zero magnetostriction and specific resistance can be made high. 
[0015] In order that the above-mentioned element Q may stabilize AMORUFASU, it is performing heat 
treatment among a magnetic field, and is effective in raising a RF property, but on the other hand, since 
saturation magnetization (Is) is made small and mu' is degraded, as for addition of this element Q, less than 
[ 12at% ] is good, and less than [ more than 2at%7at% ] is preferably good. In addition, Element Q does not 
necessarily need to be added. 

[0016] In order to produce the amorphous magnetic film for RFs of this invention, the alloy film is created 
by thin film coating technology, such as a spatter and vacuum evaporationo. As a sputtering system, the 
existing things, such as RF2 pole spatter, DC spatter, magnetron sputtering, 3 pole spatter, an ion beam 
spatter, and an opposite target type spatter, can be used. Moreover, it can also manufacture in inert gas, such 
as Ar, using the multicomponent target which has arranged the various pellets of the elements Q, such as B, 
on the target of Co in addition to Elements M or these elements, such as Fe and Zr. Moreover, it faces 
manufacturing the metal amorphous magnetic film for RFs of this invention. The addition of Co, Fe, and the 
above-mentioned element M and the above-mentioned element Q is changed within the limits of this 
invention. Further about the above-mentioned element M and the above-mentioned element Q By changing 
the element to choose within the limits of this invention, saturation magnetization (Is), specific resistance 
(rho), and an anisotropy field (Hk) are controlled. Even if it is a monolayer, what has high permeability is 
obtained as magnetic materials for RFs etc. in frequency band several 100MHz [ or more ], especially a high 
frequency band 1 GHz or more. 

[0017] Moreover, since the metal amorphous magnetic film for RFs of this invention can manufacture the 
magnetic film excellent in the above RF properties with sufficient repeatability by the spatter, it is easy to 
manufacture. Moreover, if a magnetic cell is produced using the metal amorphous magnetic film of this 
invention since the RF property is excellent as mentioned above even if the metal amorphous magnetic film 
for RFs of this invention is a monolayer, it can offer a magnetic cell with thin thickness. In addition, the 
metal amorphous magnetic film for RFs of this invention may be not only a monolayer but a multilayer 
thing. 

[0018] Next, the 1st operation gestalt which applied the flat- surface mold magnetic cell of this invention to 
the inductor is shown. Drawing 1 and drawing 2 are drawings showing the 1 st operation gestalt of the flat- 
surface mold magnetic cell (inductor) created using the metal amorphous magnetic film for RFs of this 
invention. In the inductor B of the 1 st operation gestalt, the spiral-like flat-surface coils 2 and 2 are formed 
in both sides of substrate 1 a. Each coils 2 and 2 and a substrate side are covered, an insulator layer 3 is 
formed, the metal amorphous magnetic film 4 for RFs of this invention is covered on each insulator layer 3, 
and a part for the core of coils 2 and 2 is electrically connected through the through hole 5 formed in the 
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central part of substrate la. Moreover, the terminal 6 is taken out from the coils 2 and 2 of both sides of 
substrate la by the way outside substrate la, respectively. In the inductor B of this configuration, an 
inductor is constituted between a terminal 6 and 6 by inserting the flat-surface coils 2 and 2 with magnetic 
films 4 and 4 through an insulator layer 3, respectively. 

[0019] Said substrate la consists of a substrate, a substrate of Si wafer, or a resin substrate etc. which 
consists of a ceramic ingredient. When it constitutes substrate la from a ceramic ingredient, various kinds of 
things, such as an alumina, a zirconia, silicon carbide, silicon nitride, alumimium nitride, a steatite, a 
mullite, a cordylite, forsterite, and a spinel, can be chosen suitably, and can be used, but in order to bring 
coefficient of thermal expansion close to the coefficient of thermal expansion of Si, heat electric 
conductivity is large and it is desirable to use alumimium nitride also with large flexural strength etc. 
[0020] the flat-surface coil 2 — from right conductivity metallic materials, such as copper, silver, gold, 
aluminum, or these alloys, — becoming — an inductance, a direct-current superposition property, size, etc. ~ 
responding — electric — a serial — length — or it can arrange suitably through an insulator layer horizontally. 
Furthermore, the flat-surface coil 2 can be created in various kinds of configurations by carrying out photo 
etching after forming a conductive layer on a substrate. What is necessary is just to use proper approaches, 
such as press sticking by pressure, plating, metallizing, vacuum deposition, sputtering, ion plating, and the 
screen-stencil calcinating method, as the film production approach of a conductive layer. 
[0021 ] The insulator layer 3 is formed in order to prevent flowing with a magnetic film 4 and short- 
circuiting at the time of the energization to the flat-surface coil 2. As for an insulator layer 3, it is desirable 
to use what consists of minerals film, such as high polymer films, such as polyimide, Si02, glass, and hard 
carbon film. This insulator layer 3 is formed by approaches, such as the approach of calcinating after paste 
printing, a hot-dipping method, thermal spraying, gaseous-phase plating, vacuum deposition, sputtering, and 
ion plating. The metal amorphous magnetic film 4 for RFs consists of presentations explained previously. 
As thickness of the metal amorphous magnetic film 4 for RFs here, about 0.5-10 micrometers is preferably 
set to about 1-5 micrometers. Since the metal amorphous magnetic film 4 for RFs of this invention is 
excellent in the RF property, even if it forms membranes thickly by the monolayer, it can lessen loss. 
[0022] Since the inductor B constituted like the above has the metal amorphous magnetic film 4 for RFs 
which has the RF property which is lightweight and was excellent in small and a thin shape, while 
contributing to small lightweight- ization of a flat-surface mold magnetic cell, frequency band several 
100MHz or more and the inductance excellent in especially the high frequency band 1GHz or more are 
shown. In addition, with the 1 st operation gestalt, although the inductor was explained, a transformer can 
consist of forming two or more flat-surface coils 2 in juxtaposition. 

[0023] Next, the 2nd operation gestalt which applied the flat-surface mold magnetic cell of this invention to 
the inductor is shown. Drawing 3 is drawing showing the 2nd operation gestalt of the flat-surface mold 
magnetic cell (inductor) created using the metal amorphous magnetic film for RFs of this invention. In the 
inductor C of this 2nd operation gestalt, the laminating of an oxide film 1 1, the metal amorphous magnetic 
film 12 for RFs of this invention, and the insulator layer 13 is carried out one by one on a substrate 10, the 
flat-surface coil 14 is formed on an insulator layer 13, the flat- surface coil 14 and an insulator layer 13 are 
covered, an insulator layer 15 is formed, and the metal amorphous magnetic film 16 for RFs of this 
invention is formed on the insulator layer 15. 

[0024] A substrate 10 consists of an ingredient equivalent to substrate la of a previous example, the metal 
amorphous magnetic films 12 and 16 for RFs consist of an ingredient equivalent to the magnetic film 4 of a 
previous example, and an insulator layer 1 3 consists of an ingredient equivalent to the insulator layer 3 of a 
previous example. An oxide film 1 1 can be formed by heating and oxidizing Si wafer thermally, when the 
substrate of for example, Si wafer is used for a substrate 10. However, even if this oxide film 1 1 is not 
indispensable and it omits it, it does not interfere. Like the inductor B of an example previously explained 
also in the inductor C of the 2nd operation gestalt, frequency band several 100MHz or more and the 
inductance excellent in especially the high frequency band 1GHz or more are shown, and it is small and 
lightweight and contributes to small lightweight-ization of a flat- surface mold magnetic cell. Moreover, in 
the example mentioned above, although the example of a flat-surface mold magnetic cell (inductor) was 
shown, it is also possible to use as a transformer considered as the configuration which has two flat-surface 
coils. 
[0025] 

[Example] (1) Using the membrane formation RF sputtering system, using the multicomponent target which 
has arranged the various pellets of each element, such as Element Q, on Co target in addition to Fe of this 
invention, Elements M, or these elements, it was among Ar gas ambient atmosphere, and where one 
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direction magnetic field 8 kA/m is impressed in a film surface, the spatter was performed, and the alloy film 
(monolayer) whose thickness is about 1 micrometer was produced. Thickness here was adjusted by 
controlling spatter time amount. The main spatter conditions are shown below. 

preliminary exhaust air: - 1x10-6 or less Torrs high-frequency power: -- 200WAr gas pressure: - 6mTorr 
substrate: — a glass substrate (indirect water cooling) 

[0026] (Trial 1) The X diffraction investigated the condition of the organization immediately after 
membrane formation of the alloy film of the Co-Fe-Zr-Ta system in the presentation ratio of various Fe(s) 
(as-depo.). The result is shown in drawing 4 . Drawing 4 is a graph which shows the result of the X 
diffraction in the alloy film shown by Co88-xFexZr2TalO (20 x= 25). It turns out that the peak 
Co63Fe25Zr2Tal0 film indicates a deposit of a crystal to be near 2 theta= 53 degree is observed from the 
result shown in drawing 4 , and it consists of a crystal phase and an amorphous phase. On the other hand, the 
diffraction line of Co68Fe20Zr2Tal0 film which reduced the content of Fe is broadcloth, and it turns out 
that it consists of an amorphous phase. These things show that less than [ 20at% ], then the alloy film of an 
amorphous condition are obtained in the content of Fe by the alloy film shown by Co88-xFexZr2Tal0. 
[0027] Next, Fe content dependency of the real part (mu') of complex permeability and imaginary part (mu") 
in 1GHz was investigated about the alloy film shown by Co88-xFexZr2TalO immediately after membrane 
formation (as-depo.). The result is shown in drawing 5 . Moreover, it is Fe content dependency of saturation 
magnetization (Is) about the alloy film shown by Co88-xFexZ r2TalO. It investigated. The result is shown in 
drawing 6 . In addition, the content here of Fe was made into the range not more than 20at% where a crystal 
does not deposit. 

[0028] When permuting Co by Fe in the alloy film shown by Co88-xFexZr2TalO from the result shown in 
drawing 5 , about mu' in 1GHz, it turns out that it will be small if the content of Fe exceeds 8at% although 
mu' also becomes large with the increment in the content of Fe to 8at(s)%. Moreover, about mu" in 1GHz, it 
turns out that mu" is also large with the increment in the content of Fe. If the content of Fe increases as 
stated previously, an anisotropy field (Hk) will become small, a resonance frequency falls, and this is 
considered to be for mu" to increase, although saturation magnetization (Is) increases with the increment in 
the content of Fe and mu' goes up so that the result shown in drawin g 6 may also show when permuting Co 
by Fe. Therefore, it sets on the alloy film shown by Co88-xFexZr2Tal0 from the result shown in drawing 4 . 
In order that superfluous addition of Fe may cause crystallization, the content of Fe It is necessary to be less 
than [ 20at% ], and the content of Fe to which the value of mu' does not become [ the value of mu" ] not 
much large greatly is understood that it is desirable to consider as more than 5at% and less than [ 10at% ] 
from the result further shown in drawing 5 . 

[0029] Next, the content dependency of the element M of the real part (mu') of complex permeability and 
imaginary part (mu") in 1GHz was investigated about the alloy film shown by Co80-yFe8(Zr0.17Ta0.83) y 
immediately after membrane formation (as-depo.). The result is shown in drawing 7 . Moreover, the content 
dependency of the element M of saturation magnetization (Is) was investigated about the alloy film shown 
by Co80-yFe8(Zr0.17Ta0.83) y. The result is shown in drawing 8 . In addition, the ratio of Zr and Ta 
presupposed that it is fixed, using Zr and Ta as an element M here. 

[0030] drawing 7 — having been shown ~ a result — from - an element - M a content — an increment - 
following - mu - ' - and — mu — " - small - becoming --****-- one - GHz - it can set - mu — ' — large 
— an( j — mu — " being small (magnitude which is extent which is satisfactory practically) -- the range — 
****** ten -- at - % - more than - it is ~ things - understanding . this - Co - an element - M - 
permuting — the time — drawing 8 — having been shown — a result — from — understanding — as — an 
element — M — a content — increasing — if — Co — a content — decreasing — saturation magnetization — 
falling — this — following — mu — f — falling — moreover — an element — M — a content — an increment — 
following -- specific resistance (rho) — a list -- an anisotropy field - (— Hk — ) — large - becoming - a 
resonance frequency — revenue — a cycle — it can set — mu — " — small — becoming — since — it is . 
Therefore, in the alloy film shown by Co80-yFe8(Zr0.17Ta0.83) y immediately after membrane formation, 
the content of Element M is understood that less than [ more than 5at%20at% ] is desirable since it stated 
previously, and it is more desirable to consider as more than 10at% and less than [ 20at% ] if the result 
further shown in drawin g 7 is taken into consideration. 

[0031] Next, the content dependency of B of the real part (mu') of complex permeability and imaginary part 
(mu") in 1GHz was investigated about what performed annealing treatment which holds for 120 minutes in 
the temperature requirement of 450-degreeC, and is annealed all over a magnetic field in a vacuum heating 
furnace after forming the alloy film shown by Co80-zFe8Zr2TalOBz. The result is shown in drawin g 9 . 
[0032] Even if the content of B as an element Q increases the content of B to 7at(s)% about mu 1 in 1GHz in 
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the alloy film shown by Co80-zFe8Zr2TalOBz from the result shown in drawing 9 , it hardly changes, but if 
7at% is exceeded, it will fall rapidly. Moreover, although content 2at% of B is falling gradually with the 
increment in the content of B about mu" in 1GHz, when 2at% is exceeded, it turns out that it is going up 
with the increment in the content of B. When this permutes Co by B, since the content of Co will decrease if 
the content of B increases, saturation magnetization falls and mu' falls in connection with this, moreover — 
annealing treatment — carrying out — things — annealing treatment — not carrying out — a case — comparing 

— mu — ' — falling — although — annealing treatment — an anisotropy field — (— Hk — ) — large — becoming - 

- a resonance frequency — revenue — a cycle — it can set — mu — " ~ small — becoming — since — it is . 
[0033] Next, the X diffraction investigated the condition of the organization after performing annealing 
treatment (heat treatment) for stabilizing AMORUFASU all over the magnetic field of the alloy film of the 
Co-Fe-Zr-Ta-B system in the presentation ratio of various B. The result is shown in drawing 10 . Drawing 
10 is a graph which shows the result of the X diffraction in the alloy film shown by the alloy film (0 z= 2) 
shown by Co80-zFe8Zr2TalOBz. 

[0034] It turns out that the peak which shows a deposit of a crystal near 2theta=** is observed, and the alloy 
film shown by Co80Fe8Zr2Tal0 from the result shown in drawing 1 0 consists of a crystal phase and an 
amorphous phase. On the other hand, the diffraction line of the Co78Fe8Zr2Tal0 B-2 film which made the 
content of B 2at(s)% is broadcloth, and it turns out that it consists of an amorphous phase. Even if it carries 
out annealing treatment in a magnetic field by permuting Co of the alloy film shown by Co80Fe8Zr2TalO 
from these things by B, it turns out that the condition of an organization is maintainable with an amorphous 
condition. Therefore, without spoiling magnetic properties with an amorphous condition, even if it carries 
out annealing treatment if B is added on the alloy film shown by Co80Fe8Zr2Tal0 from the result shown in 
drawing 9 thru/or drawing 10 , an anisotropy field (Hk) can be increased, mu' in a RF is enlarged, and mu" 
can be made small. Moreover, in the alloy film shown by Co80-zFe8Zr2Tal0Bz, since saturation 
magnetization becomes small and superfluous addition of B degrades mu', considering as less than [ 7at% ] 
is more desirable. 

[0035] Next, the result of having compared the RF property of the alloy film shown by Co79Fe9Zr2TalO 
with 130Fe61Hf26 film which is the Co89Zr6Ta5 main film which is known until now, and which is 
amorphous alloy film, Co90Hf5Ta5 film, Co85Zr6Nb9 film, and an oxide nano crystal magnetic film is 
shown in the following table 1. 130Fe61Hf26 film is heat-treated among a static magnetic field after 
membrane formation among a non-field, and is as a result of [ of the direction of a hard axis ] measurement 
here. 
[0036] 
[Table 1] 

Co-Fe-Zr-Ta & t Co-Zr^Co-Hf-I^.Co-Zr-Nb^Fe-Hf-O !£<7>i^& £ lftelfc& 



Vcmtiili Gem 1 ) 
M^ttaif(Hk)kAm° 



mmmmmnmtmv") 



125 
1.1 
2.9 



1.8 



314 
13 
24 

at 100MHz 



327 
191 
1.7 

atlGHz 



101 

1.3 
1.3 



1.3 



758 
23 
33 

at 100MHz 



325 
612 
0.5 

atlGHz 



104 

1.2 
1.6 



1.4 



612 
12 
50 
atKKMUz 



346 
492 

Q.7 

at! 6Hz 



122 
1. 1 
1.0 



1.0 



872 
35 
25 

at 100MHz 



89 
866 
0. 1 
atlGHz 



630 

1.3 
1.2 



1.2 



700 
27 
26 

atlOCMHz 



866 
1162 

0.7 

atlGHz 



[0037] Specific resistance is 101 - 122microomegacm, saturation magnetization is 1.1-1.3T, an anisotropy 
field is 1.0-1.6kAm-l, and the resonance frequency of Co89Zr6Ta5 film of the former [ result / which was 
shown in Table 1 ], Co90Hf5Ta5 film, and Co85Zr6Nb9 film is 1.0-1.4GHz. Moreover, the real part of the 
complex permeability in 100MHz is as high as 612-872, since imaginary part is as low as 12 to 35, the 
figure of merit in 100MHz is high with 25-50, the real part of the complex permeability in 1GHz is 89-346, 
and since imaginary part is high rather than 492 to 866, and real part, it turns out that the figure of merit in 
1 GHz is low with 0. 1-0.7. 

[0038] Moreover, 130Fe61Hf26 conventional film has specific resistance as high as 630microomegacm, 
saturation magnetization is 1.3T, an anisotropy field is 1.2kAm-l, and a resonance frequency is 1.2GHz. 
Moreover, the real part of the complex permeability in 100MHz is as high as 700, since imaginary part is as 
low as 27, the figure of merit in 100MHz is high with 26, the real part of the complex permeability in 1GHz 
is 866, and since imaginary part is high rather than 1 162 and real part, it turns out that the figure of merit in 
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1GHz is low with 0.7. 

[0039] On the other hand, although the alloy film shown by Co79Fe9Zr2TalO of the example of this 
invention is 1 25microomegacm and its specific resistance is lower than 130Fe61Hf26 film, specific 
resistance higher than Co89Zr6Ta5 film, Co90Hf5Ta5 film, and Co85Zr6Nb9 film is obtained. Moreover, 
saturation magnetization is LIT and, as for the alloy film of this example, saturation magnetization 
equivalent to the conventional things, such as the Co89Zr6Ta5 above-mentioned film and 130Fe61H£26 
film, is obtained. Moreover, an anisotropy field is 2.9kAm-l, and a resonance frequency is also 1.8GHz, and 
the alloy film of this example is understood that an anisotropy field and a resonance frequency are high 
compared with the above-mentioned conventional thing. Moreover, although the real part of complex 
permeability [ in / in the alloy film of this example / 100MHz ] is 3 14, and the figure of merit in 100MHz is 
24 and it has the above-mentioned conventional thing, an EQC, or a little low extent since imaginary part is 
as low as 24 The real part of the complex permeability in 1GHz is 327, and since imaginary part is low 
rather than 191 and real part, the figure of merit in 1 GHz is 1 .7, and it turns out that one 1 7 times the value 
of this is obtained from 2.4 times from the above-mentioned conventional thing, and the RF property is 
excellent. 

[0040] Moreover, the result of having compared the real part (mu 1 ) of the complex permeability of the alloy 
film and the frequency characteristics of figure of merit (Q) which are shown by Co80Fe8Zr2TalO with Fe- 
Si-aluminum-Hf-C as main alloy system soft magnetism thin films known until now, Fe-aluminum-Si, 
nickel-Fe, Fe61Hfl3026 film as an oxide nano crystal magnetic film, and Fe62Hfl 1027 film is shown in 
drawing 1 1 . 130Fe61Hf26 film is heat-treated among a static magnetic field after membrane formation 
among a non-field here, 1 10Fe62H£27 film is in the condition immediately after forming membranes, 
impressing a static magnetic field, and all are as a result of [ of the direction of a hard axis ] measurement. 
[0041] Although the alloy system soft magnetism thin film of the former [ result / which was shown in 
drawing 1 1 ] of mu 1 near 1MHz is expensive, since specific resistance is small, mu' falls with the increment 
in a frequency by loss by the eddy current. Moreover, it turns out that Q value shows the low value in a RF 
field dozens of MHz or more. Moreover, mu 1 near 1MHz of 130Fe61Hf26 conventional film and 
1 10Fe62H£27 film is the conventional alloy system soft magnetism thin film and below equivalent, mu' of 
130Fe61Hf26 film will fall rapidly, if it exceeds 100MHz, and mu' of 1 10Fe62Hf27 film will fall rapidly, 
if it exceeds hundreds of MHz. Moreover, although the Q value of 1 1 OFe62Hf27 film shows the high value 
in the field near dozens of MHz, it turns out that the low value is shown in a high-frequency field 100MHz 
or more. 

[0042] On the other hand, mu' of the alloy film shown by Co80Fe8Zr2TalO of this example Are higher than 
the alloy system soft magnetism thin film conventional in hundreds of MHz or more, and 1 !OFe62Hf27 
film, moreover, mu' from it being almost regularity to 10MHz - 1000MHz In a RF field 1000MHz or more, 
mu' does not fall rapidly, but it is possible that a high value is shown, and it is thought above 1000MHz that 
a value higher than 130Fe61Hf26 conventional film is shown. Moreover, it is higher than the alloy system 
soft magnetism thin film of the former [ Q value / of the alloy film of this example ] in dozens of MHz or 
more, and 1 1 OFe62Hf27 film, and it turns out that Q value higher than hundreds of MHz or more and 
130Fe61Hf26 film of especially the former in 1000MHz or more is shown, and the RF property is excellent. 

[0043] 

[Effect of the Invention] If it is in Co basic metal amorphous magnetic film for RFs of this invention as 
explained above Use Co as a principal component and Fe and one sort or two sorts or more of elements 
chosen from Zr, Hf, Nb, Mo, Ta, W, V, and Ti are included. Still more preferably, since Q becomes as a 
subject, the amorphous phase containing one sort or two sorts or more of elements chosen from B, P, and C 
The addition of Co, Fe, and the above-mentioned element M and the above-mentioned element Q is 
changed. Further about the above-mentioned element M and the above-mentioned element Q By changing 
the element to choose, saturation magnetization (Is), specific resistance (rho), and an anisotropy field (Hk) 
are controlled. The real part of complex permeability with a frequency of 100MHz or more by 300 And 
imaginary part is 20 or less, and the real part of complex permeability with a frequency of 1 GHz is 300 or 
more, and imaginary part can show 200 or less, and what has high permeability is obtained as magnetic 
materials for RFs etc. in frequency band several 100MHz [ or more ], especially a high frequency band 
1GHz or more. Moreover, if Co basic metal amorphous magnetic film for RFs of this invention is used, the 
value of Q in a high frequency band 1 GHz or more is large, and since a core with little loss can be offered, it 
will contribute to the formation of small lightweight of magnetic cells, such as a transformer, a core for the 
magnetic heads, an inductor, and a switching element, and high performance-ization greatly. 
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[0044] Moreover, since Co basic metal amorphous magnetic" film for RFs of this invention can manufacture 
the magnetic film excellent in the above RF properties with sufficient repeatability by the spatter, it is easy 
to manufacture. Moreover, if a magnetic cell is produced using Co basic metal amorphous magnetic film of 
this invention since the RF property is excellent as mentioned above even if Co basic metal amorphous 
magnetic film for RFs of this invention is a monolayer, it can offer a magnetic cell with thin thickness. 
[0045] If it is the magnetic cell equipped with Co basic metal amorphous magnetic film for RFs of this 
invention, a flat-surface mold magnetic cell, an inductor, and a transformer, and it is in some which are 
possible also for use in a GHz band, and could offer what applied the magnetic cell of this invention to the 
antenna, and the thing which was excellent in the property with little loss in a GHz band in the inductor of 
this invention, and used the magnetic cell of this invention for the wave absorber, what has a good 
absorption property can be offered in a GHz band. 
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* NOTICES * 

OTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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PROBLEM TO BE SOLVED: To provide a metallic 
amorphous magnetic film, which has a high permeability 
in a frequency band of several 100 MHz or higher and in 
particular, in a high-frequency zone band which is not 
smaller than 1 GHz as a high-frequency magnetic 
material, and which can be easily manufactured, and also 
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main phase. The real part of the complex permeability at 
1 00 MHz is 300 or more and an imaginary part thereof is 
20 or less, the rear part of a complex permeability at 1 
GHz is 300 or more, and the imaginary part thereof is 
200 or less. 
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2 0 a t KgnTOAtN) F e©'S*«««Jtt6D'r« fc» C 
ft{c#^TS^ttSK^ (Hk) 3V/h*<a»), AIMIK 

■wtj^d, mmmm»<omm cm" ) ^is&n-rsfc 

F e^titim 5 a t %JW± 1 0 a t %tt 

40 [ooi 4] ±iS7t^Mt±, ^PSK*S (7Wr^ 

aatst (p) Mt>*{cg*i£as^ (Hk) 
u ^j«*«c*±»fT«jBaf[te43»5M" 

*HttTTSfeii>. 7C^M©^"W»tt, 5 a t %«±2 0 
a t 96JKT#£< , ^KiilOat %«±2 0 a t 
%«T* 1 6v\ ±Eroil6M<D-&*«*±5fiLft2tW»ifi 
©MHfc*-**6tf* JtSJa (p) *SE46Jfctffc:a^rtt 
SS^ (Hk) **f?<"r«cifcT?/i" */h*<U ri§tt 
50 «W**flaS"«-*ci:*«-e*, WHttW«T04UISSat 
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5 

iB07C^M<D^^T-€>#»cZ r fcT aQttfr&tatf#£ 
bV>o Co-Z r3RT?««fflHK{t*je<-r*Cfc*«T* 
**\ ZBKS«^£bTb«9. ±fa7ciSIM£:bTZ r 

coo i 5] ±tH7c^Qt±. rt^rx^aseftr* 
mmit (is) */jvs<u h' *£<tZ4£z><DT\ i 

2 a t %JWT#fi<. !ff$L< l±2 a t %fi<±7 a t % 
JXTtfAVo 7C*Qtt» &f , bt>aan«*TEVfc 

[o o l 63 ^SWoWHttfflT^l/^rxiKttllttff 

DC7/W^ vnhD^/^^ 3ffiX>1\y 
-f^ve-AX/^y*. »lR|jf-yyhaxAvjt 
SSORSOt.O««fflt« C t#T»t«, $feu Co© 
^-y-yh±{CFe, Z r^©7C^M$fc«cn?.©7t 
iilfc!raATB&£©ragQ©&:«-?W h*EHbfe« 
h*ffl^TA r 5©:*JStt#X*"eHfW* 

7lttB«KBt«k:|IIl/T, Co, Fet, ±fajciSi 

Mfc, ±E7c*Qoaan«**5»HottiirtTfasibs 
^stc, jje^Mi:±iB7E*Q*c:o^T»i» mw?% 

(Is) % JtfflR (p) , (Hk) *3sJtPb 

0 OMH z fiUiOHJftWIJtt. #fC 1 G H z «J:03BS« 
[0 0 17] £fc, *«WOW««ffl*Jil7 ,J &;l/7rX 

co o i 8] aac, *&w<D¥mmwmm?%'<>#* 
snwaaaattuis? (>r <omi<ommm 

Sffil a©W®(CX/W^;l/tt<D I P®3'i';I/2, 

3 3Wa» 6 ft. £16811 3 ©±te#581B©JWIJftfli&« 



(4) #Hf 2 000-252121 

6 

7*;1/7rXlWSil4fl«««Sft, ££ 1 a 
fcjgj£bfcX;l/— ;l/55r^UT3-r;V2, 
SP^tl^WtegE^^ftT^S. Sfc, SSI a©P5® 
©3^2, 2*>e.^ft^ftffi?6A^a«l aOnTtrfC 
tB2ftT<^3 0 CODSO-f^jrBfc^Ttt, ¥ 
353^2> 2**ft*ft*6^3*^bT«ttffll4,. 

4T?«tf<ifcfc«fct), *s?6, Bmtc>(>4rir*im& 

SftSJcSfC&otVSo 

CO 0 1 9] ituiaSS 1 a te, ■fe75'yi'W»3^6ft« 
10 WfiL. S i ^xA©§i$Si,>ii«llfi4Hfr?.* 
So -b^ 5 -y ^»»T?»g 1 a SttA? 7;V 

cfcj^-p**^ ^35^ s i (omm^miciE 

CO 0 2 0] ¥®3^;l/2«, flL A. * 
ASSNicnS ©-&&& H© &*«tt 6 & 

20 t>, >fy*r**v;*, tfOUUHMk U-WyOWeiSU 

«s*a«±te}gj5g^ 7*hx-y^>y-rsct{cj; 

D««0««te^«Tf#*. «lW©§3JSi?ji£fc bT 

co 02 i] mmm3i±, frz'wmnmz.is 
^r. «ttBi4fcaBabT->'a-h-r*ct*i»ih"r* 

SMfr&ftsfe©*ffl^*cfc*wsbv\, d©*agsii 

l4CJJ»i:tTI4, 0. 5~10MmSJg> ^^b< 

»T*J»<«KbTfea**il>!a:<^-*Cfe«'T»#*o 
C0 02 2] ±fB©to<«j££ftfcM'^**Bl±, /Jn 

^®ffl^S7' ; e;V7rx^ffll4^WbTi/^©-e. ¥ 
a®!at»*?©/jNse«ffcK:*#^-afcfc«,^ sti o 

0 M H z JW±©JSiftfW(f«, #(c 1 G H z et±OlKJB» 
50 CO 0 2 3] ^»C, ^^WfiDJpi^na^SR^^V^^ 
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7 

{±s s«i o<D±icmmi 1 t*ftw<D-!gmwLm&m 
T=e>\>7T*wm \ z tmmmi 3 tmrnxmrnz 

-T;M 4 2:«ftMili 3*«oT*&*i§ii stfteritstu 
5±te#»H©»H«ffl&*7*7i/7:rx?Htt 

Jgl 6*^fi!c?tlTl^o 

[0 0 2 4] SCI 0teft©M©S&l afcH£©*m 
*»64!», KJSiftfflitJilT^I/^r^atffiHl 2,16 

3*±ifcoW©lft«ffll3i:Hl^flD««*»6**o Bfeffcffiil 

i ssi ofcfifB^tf s i tt x.>^<omwtf%^rzW& 
ic s s i V^tttiamLxmkit-tzctizzv&iizx 

III 0 OMH z tt±©J«*««tt. #(ClGHz W±0 
CO 0 2 5] 

KJ**XXy *S5«*MV»T, C o *-y-y h±tc*M 
WFe, TGifSM. $rct±cnS©75SR{CftJ^.T7ClgQ 

8 k A/m*B3ftlLfettl6"PX/<v**ffV\ Mtftt 
^SBR: lxiO-'TorrOT 

~mm®Mti : 2 0 0W 

A r #X,E : 6 mT o r r 

wsl • tf^xsfit (mi**) 

[002 6] CKKl) S*©F e©ffi/£Jtspfc:*5o*S 
Co-Fe-Zr-Ta I^O-g-^OfiicMlt^ ( a s - 
depo. ) ©|^©:^*xaigtfteJ:?>ll^fco * 
©Sgj&Srl^ic^-fo 04^ Cobb-«F e«Z r2T a 

10 (x = 2o, 25) x-TFZtiz-ei&mizisifzxmm 

ffi<D%gm*7nT7'77X>2bZ>o 04tc^bft:*gm)b^C 
063 Fe2sZ rzTaioMti. 2 0 = 5 3° {tfiftfCfgH 

ffljb^as ci: j^fc^So cftfcftLTF e©ttl?: 
t^f)LfcC 068 F e2o Z r2 T aioJKCi|Hlf/f^i^ 7p 



(5) #1^2 0 0 0-2 5 2 1 2 1 

S 

^©Ctfr?.. Co88-«FexZnTaioT*/^Sn5 
^Wett, F e <D-£Mm*2 0 a t Kaffcffttf, 
7*71/7 rx«iO'&MAf 5 ft* C t tffcfr S o 
[0 0 2 7] 3fc|C. j£gllg& (as-depo. ) © C 
o88-« F ex Z r 2 T a loT'^ftS-g-^J^COt^Ts 1 

GHzic*5ifzmmmmm<Dnwt& (/»• ) fc^&gp 

(fi" ) ©F e#W»ffi#1S^riS^/c 0 ^©*§m5:0 5 
(C^-To £fc> Co88-xFe»Z r2TaioT^£ft& 
^ItO^t, fSlP^ft (Is) ©F e^t«tt#tt 
70 % iS^fc a ^©^gm^r^ 6 fcjjVf „ d C X'<D F 

e©*S»i, ea«*«ft4jLav2 0 a t %filT<D8SH 

[002 8] 05fC^Lfci|gm*-'&C 088-x F exZ r2 
TaioT?^n«-&^tCfeV>TC o%F eT*iM3 
1 GH ziOsifZn' ICO^Xlt, FeO^tl 
#8 a t %S?ttF eO^MOJWnteflSoTfi' 
t<*S*\ 8 a t ^oTl^SCfc 
tffc>fr5o Sfcx 1 GHzfCfctt 3 ft" fCO^Ttt, F 
e©-&W»©tttaoC#c>T/x" fc;*:*<a-3TVSCi 

^Lfcse^ e. fc^s <t d fc f e <D-gmw<DmimKW 
ix$mmt (is) tfrnrnvxn' #±#**«, 

iS^fc <fc 5KFe ©"gr*S#m* £ fcSTjffiSI? (H 
k) < a D , MMWWTifi *) » p " tffHftrr 
£7ci&T';&3i;#x.5ft£o fot> 0 4(C^L/c:^m 
Co8e-«FeiZr2Taio □ ^IKfe 

»>Tit f e (om^i^mait, mg B it*m<rcit>. Fe 

©^T»±. 2 0 a t %&CFX$>%>£mtfi%>*), £££ 

JO <D'ffl[*^St)^:^<*?>*V^F e<D^Mit, 5a t% 
JW±, 1 0 a t %«Ti:-rs ctfliff* Ll^t^^ 

[0 0 2 9] ^fC, (as-depo. ) ©C 

oso-yFes (Zro.nTao.63) »T'*Sft5 -a^JKtc 
OV>T, 1 GHzfcStfSftXSM^HHi: (/»' ) 
fc^StSP (ft" ) 07CiRMO*&«flaSFtt*il^fco ; e 
©fg*^r07{c^-r o Coao-yFea (Zro.u 

Tao.83) yT^^nS^^ilco^t, g^JBBlft (I 

s) <D7tmu<D^mmm^^m^rco ^o^hs 

40 {C^-To &33, CCZf©7ClgMi:LT{i, Zri:Ta^r 
Z r £7 a<Ditmt— ^tLfc 0 
[0 0 3 0] H7tegsbfce«3^57£*MO-&#«©« 
^1(1' fe<tth>" 3^/h*<*-DT4BO^ 1 GH 

IBHi: LTt±. lOat 

i^siifcm^o «m«. c o ^Ttmuxmmt 

Stt, H8fcwLfelS*J^5*>t)A^S«fc7fe:7E3RM© 

^#*oiftta"r* tco ©*fr«>H*^u «iniiffc*i« 
50 ^raoJtttateffoTJtfitrt (p) Mtf«cs??tt«» (h 
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(6) 



li" *vjN?<^^^e,T?fe5 0 tot, JWm.iek<DCo 
ao-y F ea (Z ro. 17 T ao.83> yl?^?n^-&^M{Ci3 

7c*M©*saj±, jtfca^feae&j^s 5 a t % 
m*mm-?z> 1 0 a t %«±, 2 0 a t %«Tt-r 

&©#<}; 9 $?i;Ll^<rttf*?7>3o 
[0 0 3 1] C OBo-z F eaZ rzT aio BiVin 

0° c©iltfBBHT?l 2 0^MBfi8*L»»"r*7~— ;l/ io 
SaS^rfTofcfeOfcov^T^ 1 G H z lC$5ttZ1&m&M 

[0 0 3 2] 09fC^L/c:i|3Jll7i">e> C O80-1 F ea Z r 2 
TaioBi^?n«-&^fCfcV>Tl GHzlCfeltS 
/*' &COI^T&±^igQ£:LT©B 7 a t %£ 

THiBO'&WM^iiAnLTfe^if^fkL^^ 7 a t 
tMMiC&Tl.T^Zo Sfc, lGHzfCfc 
ft" (COI/->T«, B<D^mMZ a t %£TH±B<D-§- 
WfiO«ftn{C#-3T^fCffiTbTV^JbV 2 a t%£ 20 

a* * t b ©^raoifirafcfl^ r±# ltv>5 c i: 
t)*^ 0 cnt±. c o^Br^mmt^t^. Bvsmm 

flTFU cnictfoT^' «Htt"PT*o Sfc, 7--;!/ 

ttfiTr«««» T--;waateJ:Da*eat*ii (h 

/i" #Vh2< 

[0 0 3 3] ^{C, a^OBtDiia^Jt^fCfe^SC o- 
F e-Z r-T a-B^O-a-^JKO^fpTT^l/^r 30 



#W2 000-252 12 1 
70 

* 1 0lC7F& o 0 1 0&£. C O80-i F esZ r2T aio Bz 
T^^nS^ (z=0, 2) T?^«n«-&&SlKfe 

» * x »®fff ©*s»«*-r y 9 7 t * * o 

[0 0 3 4] 01 O^Lfc^SA^C oeo F ea Z r 2 

aSCtiW. CtlfC^LTBcD-g-Wa ; ?r2 a t % 
tb/cCo7 8 F eaZ r2TaioB2MOlHlgf^{±, 7a 

*l<D<DCfc;fr5> C O8o F ea Z r 2 T a loT^^tl^-Q-^ 
IOCo^B TfWW £ c t fc: <fc flSW7=— 

"TfcCfctf ^t?T097iS01 0 
(Cf;Lfci|g3lfr5C oaoF eaZ r 2 T a loT^n^^ 

(Hk) zm*.T~%. ismmc&vzii' **%<i. 

T, /i" 3r/h£<tr#5o Sffe, C oao-z F ea Z r 2 T 
a 10 Bz -Z?7r;£n3£-&JRf;:43t^T\ B ©jfiSfl&gsjta 
t±, «Wlflrf»Vh*<*!K ^* **ft*«*©1», 7 
a t ftWTfctSOS'iDjffSL^. 
[003 5] ^fc, C 079 F e» Z r 2T aiot?^^nS 

I^^T'feSCoBsZreTasIv Co9oHfsTas 
CoasZ raNbogt »ft3»^7*giBHKttJHT** 
F eaiH f 13 02«Mi:l:btSbfci^*^Tfea 1 {C^-T 0 
CCT*Fe«iHfi3 02« ^tt^fW/S^fClff BSIW 

[0 0 3 6] 





Co 7I fe ft Zr,Ta l0 


Co w Zr c Ta6 


CoJtf s T Bs 






ti&Siin Ocm 1 ) 
H*i±a#(Hk)kAm l 


125 
1.1 
2.9 


101 
1.3 
1.3 


104 

1. 2 
1.6 


122 
1. 1 
1.0 


630 

1.3 
1.2 




1.8 


l.i 


J 


1.4 


1.0 


KJ 


> 


mmamBtxmaKsL') 


314 


327 


758 


325 


612 


346 


872 


89 


700 


666 




13 


191 


23 


612 


12 


492 


35 


866 


27 


1162 




24 


1.7 


33 


0.5 


50 


0.7 


25 


0.1 


26 


0.7 




atlOQWz 


at 1GHz 


•t 100Hz 


at 1GHz 


atlOOWz 




atlOOMiz 


■tIGHz 


fttioewHx 


atlCHz 



[0 0 3 7] aik:^LfcJlS»fr6tie*«>Co89Z rs 
TasI, C 090H f s T asflg, CobsZ r*Nb9S 
t±s itfi*t^ 10 1 — 1 2 2/iQc mt^D, g§fil&{fc: 

#1. i~i. 3T-p^t), miiW&n&i ■ 0-1. 

6kAm-'T'fe5, ^>9lll%ft^ 1 . 0—1. 4GHz 
T-S^o 100MHz (c43(t««UR3ltt4iO|gR 

6 1 2— 8 7 2 fciS<, j^RgPti 1 2*^5) 3 5 £ 
{S.^tztt>, 1 0 0MHzlCfe^3ttlEW±2 5~5 0 50 



fciaK&^TfetK i ghz fc 43»t« &mmw®<onm 

mt, 8 9 — 3 4 61?fef^ A&Mit 4 92^58 6 6 
tH^gPJ;t» feW<aoT^Sfcii>, lGHztCfettS 
&m&mtO. 1-0. 7i:ffi<aoT^5Cj;)!)*^ 

[0 0 3 8] £fc, »OFe6iHfu02sI{i, itfi 

^ , a^tta#?«« i . 2kAm-'t^^ nmrnmrn.-^ 
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1. 2GHzT*fc£o Sfc. lOOMHzlcWSM 

mmm<omfkmt, 7 ootm<, mm.m± 2 1 

t*5»k i gh ziasifzmmmimoimikmia 6 6 
x&k>, fmrnti 1 62tnmi&*) ! $>is<*-?T^ 

3fc*> 1 GHztCfcttSft^gUiO. 7 ti&<^ 
X^ZCttft>fr% 0 

CO 0 3 9] £ftiCftVX*5%m<Dnffiffl<DC 079 F e 
9Zr 2 TaioT^n^^i^ itS&tfl 2 5 /z Q 
cm-p&tK F eeiH f i3 026M<tt>«<gl^5b\ C os9 
ZrsTaiE C 090 H f s T as® CoasZrtNbs 

•&&Kti, mifflttf i. i T"p6t)> ±ieo c o 89 z 

r 6 T as^-f>F esi H f u 026®^<Dt£*<0&© t|103| 
it, mti&BW2. 9kAm-'f$5, Sfc, #qiM3 

fc, *Hiife«?ij©-a-^{±, i ooMHziosvzmmm 
mmommnt. 314^5, &®.mn2 4 tm^ 

1 0 0MHztC;f3tt&ffi?g^$Cii2 4T?£r>, ±13 
t> © i: IWI^fe -5 1/ Hi ^ J f"(g^ ^S* £ ft-? X 1/ >3 
Jb\ 1 G H z fc:fc&ti>«iflS^P<D0t&iW. 3 2 7 T 

s&tK mm.mti 9 1 fcie&iiiu;9fc<g<&oTv>5*: 

1 GHzlc&VZ&m&mtl . 7T'fe^ ±fB© 
fi£5fc<Dt>©«fct> 2. 4^e.l7fiOttW?,nTfe 

t>, S/Simi£aWiTv^c£7yt>fr3 0 

[004 0] C osoF esZ rzTaio^JW 

^^M<D«^^€>HStgP Cm' ) CQ) 

o^iK^ifis^ nn^xm^nx^^^^mmm 

VkfflMt lsX<D Fe — S 1-Al-Hf-C, Fe-A 
1 - s i , Ni-Fe, mitWai-SKBikM&mt LT© 

F e«iH f 13O26® F e62H f n 027MfclttS!brcM 
m^Hl UC^-To CC^F e6iH f i3 026®ti&$g&W 

*immcBmft*mmisrct><DT%>*), f e (2 H f 
C0041] 01 1 ic^rc&mfrZ'&&<D-&&mm 

fctfcfcffiT^&o Qfflti, &+MH z«±©i6 

7c, fi£3fc<DF eeiH f 13O26® Fes2Hfii02?S 

imhz#)s©)i' &'&&<D&&%k$mWi%m£m 

^i-XTt?*!3, F eeiH f 13 02«MOk' »1 OOMH 
z5ix5fcti«TLT*!), F e«2H f 11O27® 
<D/i* ti&WMH z^rfflx5i:Sl(fcf£TLT^5o f: 
fc, F e62H f ii027giOQiii{±^-t-MH ztti&<Dmm 
ICfc^Ti&VMit^LT^-Stfs 1 OOMHzJiUi©^ 

mwL$mmc33^xfe^m*KLx^z c £■&*>&%„ 



(7) 1fW 2 0 0 0 - 2 5 2 1 2 1 

12 

[0 0 4 2] cntcWbT*||i5Sfif!|cDC O80 F ee Z r 2 

it, '&*<D&&m$m&wm j {>v etiHfiiovmzK) 

i^<; Sfc, ii' til 0MHz~l OOOMHzST'fe 
if-^TfeSCli:*^, 1 000MHz«±OliJIM?I 
i^fc^Tfe/i' till^tiffiT-^^ i£ Wi^-r c 
t##;L5nv 1 0 00MHz«±f(i«OFe«iH 

f 13 026^9 ti«v>'(»^-ri:#x.e.n^o * 

HStt5U©-&^®<DQfiIti. &+MH ztU:T«:, «£*<D 

MHzttl, #fC 1 0 0 OMH z ULhTHifi^cD F eei 
H f 13 02 6® J: DifSv^Qfii'&^LT&tK WJS««ptt*< 

[0 0 4 3] 

[SHU©**] J-X±i4B^bfcJ;3{c*^H^(DSJl&fflC 
tU Fet Zr, Hf, Nb, Mo, Ta, W, 

v, t i frzmtstiz im^rcit2mni±(D7tm^ 

£fc©T?£5©T, Co, Fet ±fB7EiHMi:, ±IH 
7t:^Q<D^An«*^ML, 2 5tc, ±te7C^M t ±I2tc 

(is) „ ittm ( P ) , mxmsm cm) * 
fflWhx, mm 0 omh zx<Dm.mmmm<omm.^ 

*^3 0 0J-i(±T% frOjfi&g&Ty 2 OJ^TT'^t). 
1 G H z T'CD^S«^<D|ISCi113^ 3 0 0«±T\ 
^gp*^2 0 OJ^T^-rcfctfT-^ i^il^ffl^rJf© 
«Ht*mi: L xm l o o M H z JW±©fliHaHlfl& Itfc 

50 i g h z i^±<Dmmm.^mxmm.m^m > ?» n 

14®^fflV^n{f , 1 G H z «±£DiSjSI^^T'<D Q<DW 
tf±t<, m$z<D'J>%:^mfo%:m&X%%<DX\ h^Z/ 

[0 0 4 4] Sfe, *»IHOWMI«fflC 01^17^ 
7rxfflt«ffi«, x/^y^^(c«t!3, ±5S©J:d*«a 

yrxm&mzm^xm&mttftm-rzt, mz-vm 
[0045] *$m<onmm.mc om&mT&iyyx 

B^(D-i'y^^^fi:fet,>TJiGH zW%.X<Dm$z<D'J>1X^ 

50 &&<Dmnrct>(Dzm&x%. **t, *HB§ojrHM«? 
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TBS lR»tt «D f? £> o 

[02] 0 1«> i - nmmmT'&Zo 

[03] 4M®ffiJ|jM^7«A'7rXtW£H* 

[04] C 088-x F e x Z r 2 T a 1 o (x = 20, 2 

[05] Coee-iFenZ r2Taiot^$tl5-&^i 
© 1 G H z K:«lt««iRSltt4KO||ttaiS2:dHKffO F e 

[06] C ob«-x F e» Z rjT aio-p^^tl^-o-^flS 

[07] Co«o-yFe8 (Zro.17Tao.83) yt*^? 
tl*-&&lK> 1 G H z fcfctt SffilR»l8t*C>ISKff 



(8) #58 2000-252121 

[08] Coso-yFes (Z ro.17Tao.03) yt'^J 

[09] mmfp7--)VWg.&<DC oto-z FeeZr: 
T aio BiT^^nS-a-^© 1 GHzfcfctt 

T'feSo 

[0 1 0] aat»cfi7— — ;1/5!1S^<DC ooo-z FeoZ 
rzTaioBzT'^nS-a-^K (z = 0, 2) t/^n 

[011] CoeoFe8Zr2Taiot'^n5^M 
[EHfO&mi] 

B, C"-¥®SSi«m? OT^:^*) , la, 10- 
2, H-fffin^K 3, 1 3---*fil8|g, 

4, 12, 1 6--mmi&m&m7 : e)i'yyxmwm 

«^»fflColii7 ; e/i'7r^«ttD , 5---X 
20 *-;k 6---fi^ li—SMim, 



[01] [0 2] 




1 

6 6 
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(9) Wffl 2 0 0 0 - 2 5 2 1 2 1 

[04] 




M<Zr.Ta)3*ay<at %) 



[08] 

[09] 

1.5. 1 




BSSMZtot %J 
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(10) 



200 0-252121 



[01 0] 



Co-Ka 
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